. In this report a summary is given of the effects of temperature and moisture on the engineering properties of SMC materials. In presenting the results emphasis is placed on the main features and characteristics of the data. Readers interested in details of the material behavior are referred to the appropriate references quoted in the text, figure captions, and table headings. A brief summary of static properties at room temperature is given in Table 1 . Further information regarding room temperature properties may be found in reference 1. Sheet molding compounds consist of polyester (or, less frequently, vinylester or epoxy) resins reinforced with glass fibers. The fibers may be randomly oriented (designated as SMC-R) or may be continuous (SMC-C and XMC). A material may also contain a combination of chopped and continuous fibers (SMC-C/R and XMC-3). Numbers added after the letters R and C indicate the weight percent of chopped and continuous fibers, respectively. XMC contains 75% glass fibers by weight. Typical formulations and densities of different types of materials are given in Tables 2 and 3 . (Figure 1 ) and during exposure to different types of fluids (Tables 4-5 ). The decrease in properties depends on the temperature, the type of fluid, and the length of exposure. Interestingly, under some conditions there is a slight (-10%) increase in both the tensile strength and the tensile modulus. The increase is probably due to plasticization of the material.
Compressive Strength and Modulus. Both the compressive strength and modulus depend on the material composition, on the fiber orientation, and on the temperature, as shown in Figure 2 . As expected, the strength and the midity, and time. The increase in strain with time is not uniform.
Step &dquo;jumps&dquo; occur in strain at random times. Because of these unpredictable jumps, the strain cannot be described by simple viscoelastic models. Heimbuch and Sanders [2] investigated the stress rupture of SMC-R25, SMC-R57 and SMC-R65 composites in air at 23, 60, 90C and at 50% and 100% relative humidities. Owing to the large scatter in the data, the effect of the environment on stress rupture cannot be ascertained from the results of these tests.
ADHESIVE BONDED SINGLE LAP JOINTS
The results presented in this section were obtained with single lap joints bonded with a two part urethane adhesive, characterized in detail in reference [9] .
Moisture Absorption Characteristics. Typical moisture absorption data obtained with XMC-3 to SMC-R50 joints are given in Figure 13 . Data for SMC-R50 to SMC-R50 joints exhibit similar trends. At 23C both XMC-3 to SMC-R50 and SMC-R50 to SMC-R50 joints seem to approach asymptotically the same maximum moisture content (Mm) when immersed in the same fluid. During a two month test period Mm is reached only in air. In water and in 5Vo NaCI-water mixture the maximum moisture contents are not attained. The Mm values can be estimated by extrapolating the data, Figure 14 . The data are not shown separately for specimens immersed in the different fluids because the fluids did not have a significant effect on the fatigue life.
The residual strengths and moduli were also measured for specimens surviving for one million cycles [9] . Cyclic 
VIBRATION DAMPING
The vibration damping properties may be characterized by two parameters (the loss factor and the storage modulus) obtained by exciting the material with forced sinusoidal oscillations and by measuring the input stress and output strain [3] . The loss factor is the tangent of the phase angle between the stress and the strain, and is equal to the ratio between the energy dissipated and the energy stored in the material. The storage modulus is the in-phase component of the ratio of input stress to output strain.
The effects of temperature and soaking in different types of liquids are illustrated in Tables 11 and 12 decreases. Of course, when the material is lost, the measured weight change no longer corresponds to the moisture content of the material.
The foregoing results were all obtained with unstressed specimens. However, the moisture absorption characteristics of stressed and unstressed SMC materials do not differ appreciably.
THERMAL EXPANSION
The dimensional changes of the material during temperature cycles must be taken into account in the design process. The thermal expansion coefficient values reported by Heimbuch and Sanders [2] and by Riegner and Sanders [3] are reproduced in Table 13 . As expected, the thermal expansion coefficients are lowest along the fiber direction of composites containing continuous fibers (XMC-3 and SMC-C20/R30). The coefficient is high in the transverse direction of these materials and also for SMC-R25 composites. More com- 
